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Introduction

30
Exposure to ultrafine particles (UFP; those below 100 nm in size) is of great concern 31 to the air quality management community because of their adverse impacts on human health 32 (Atkinson et al., 2010; Peters et al., 1997) . Recent studies have shown significant 33 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   2 contributions to excess mortality due to the exposure to traffic-derived UFP in urban areas 34 (Kumar et al., 2011a corresponding mass accounts for less than 20% of the total PM mass concentration (Kittelson, 38 1998). Atmospheric formation of UFP is site and time specific (Kulmala et al., 2004) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 The sampling location was at the southern corner of the street. Further details on the traffic at each site are presented in Table 1 . 
Instrumentation
104
Measurements of UFP were performed using the GRIMM "Nano-Check" model 1.320
105
(GRIMM), which is operated with a Grimm 1.108 optical aerosol spectrometer in a was not known at the start of the measurement campaign, data had to be corrected afterwards.
136
Therefore, measurements of UFP number concentrations at a relative air humidity of >50% 137 were multiplied using the dilution factor. Because dilution was switched on and off based on a 138 relative humidity measurement at a 6 sec interval and UFP number concentration 139 measurements were made at 5 min intervals, some data had to be excluded from the dataset performed to obtain traffic data at Sites KB and VMM. 
3.
Results and discussion On the 7 th of March (a Sunday; Figure 3c ), the diurnal pattern of UFP number concentrations 205 was less pronounced at all locations. This is because traffic flows are reduced compared to 206 weekdays (see Table 1 ).
207
Also plotted in Figure 3 are the mean diameters of the UFP size distribution. These follow an 
Effect of synoptic wind direction on UFP levels
252
The measured UFP concentrations are compared to the measured synoptic wind 253 direction at the meteorological central site and at the local station at site KB (see Table 3 ).
254
The effect of wind direction was investigated by dividing the data into groups, namely traffic The result of this comparison is shown in Table 3 . In addition to regional wind direction, local 260 wind direction at KB was also used for analysis.
261
The UFP concentrations at the PlMl site were found to be nearly 30% higher for winds 262 coming from the traffic sector (~24,692 cm -3 ) compared to winds coming from the non-263 traffic sector (~18,905 cm -3 ), as shown in Dis (0.55 and 0.52 respectively). As described earlier, the sampling locations at the KB site 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   9 to Dis site. Local traffic can increase the UFP number concentrations under certain conditions 308 resulting in a poor representativeness of the monitoring station. 
Summary and conclusion
310
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